Interaction of substrate analogs with bovine pancreatic ribonuclease A as studied by 1H nuclear magnetic resonance.
The 270 MHz 1H NMR spectra of 3'-UMP and 3'-CMP were observed in the presence of a two-fold molar excess of bovine pancreatic RNase A [EC 3.1.27.5] at various pHs. For the C(5), C(6), and C(1') protons of these nucleotides, the pH profiles of chemical shifts induced by binding to RNase A were obtained by plotting the differences between chemical shifts in the presence and the absence of RNase A against pH. Such profiles were bell-shaped for the C(5) and C(6) protons of both 3'-UMP and 3'-CMP. However the profiles of C(1') protons were not bell-shaped but appeared to consist of two bell-shaped curves and reflect the dissociations of at least three ionizable groups. The observations for the C(1') protons suggest that there are at least two forms of complexes different from each other in the interaction reflecting the chemical shift of the C(1') proton. In order to clarify the interacting sites of ribonucleotides affecting the induced shift profile of the C(1') proton, the pH titration curves were observed for 3'-dCMP in the presence of RNase A. The induced shift profile was bell-shaped for the C(1') proton as well as for the C(5) proton of the base. This indicates that the interaction at the O(2')H [or O(2')] sites of ribonucleotides causes the two forms of complexes of 3'-UMP and 3'-CMP with RNase A. The interacting sites and modes were discussed with these and the pH titration curves of His-12, His-119, and Phe-120 of RNase A in the presence of a three-fold molar excess of ribonucleotides.